Fatty acids and epigenetics.
The purpose of this review is to assess the findings of recent studies on the effects of fatty acids on epigenetic process and the role of epigenetics in regulating fatty acid metabolism. The DNA methylation status of the Fads2 promoter was increased in the liver of the offspring of mice fed an α-linolenic acid-enriched diet during pregnancy. In rats, increasing total maternal fat intake during pregnancy and lactation induced persistent hypermethylation of the Fads2 promoter in the liver and aortae of their offspring. However, increased fish oil intake in adult rats induced transient, reversible hypermethylation of Fads2. High-fat feeding in rodents also altered the levels of histone methylation in placentae and in adipose tissue. Dietary docosahexaenoic acid supplementation in pregnant women induced marginal changes in global DNA methylation in cord blood leukocytes. A high fat diet altered the DNA methylation status of specific genes in skeletal muscle in young men. There are emerging findings that support the suggestion that fatty acids, in particular polyunsaturated fatty acids, can modify the epigenome. However, there is a need for rigorous investigations that assess directly the effect epigenetic modifications induced by fatty acids on gene function and metabolism.